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AB The title compds . [I; R1-R4 = H, alkyl, alkoxy, (protected) OH 

<substxtuted) NH2, (protected) SH, halo, aralkyl; R5 = H, alkyi, aryl- 
= alkyl, (substituted) aryl, aralkyl, heteroar^l, etc.; ;= OS, mi 

Tol".^'% I : ' ^"^'^ N-OM-MeOH was added dropwlse to a 

soln. of 2 2 g mercapto compd. II and 3.4 g p-MeOC6H4NHCOCH2Cl in MeOH 

sulfide^^' ""^ temp, to give 4 g 

which was oxidized with m-ClC6H4C020H to give 85% I (R1-R5 = H R6 = 
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^yA^. A' ;^ t Jl' ^ y . 3->tf-A.^y^A/. 
2-;<f^A'-C>^^U, 3,3 -:/;»«^A':/5";i/. 2.2-:^ 
^f^A^y^//. 1. I- V ;»( A' . l.2-i>/^ 
A^y-?"A/- 1.3-v> f^X-y-f A^. Z.2-i>/^A^y 

7A.+ A-2t^:?nL. ffai'Hj^J^Sl 7^M4 1(D 
7 A. + A- fi t? ^, , 

R' iBiUn* ozmiztiii r7';-A/Sj it 
ism$n6Sr-i J!F£3(giBffi^nfc7v-A. 

SJ r/V-A/Sj tti. MAtf7x^A'. :^ 
3^ S ¥ i C t A* T- ^ . ftf « tC t± 7 X ^ ;u 5 r 
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l-7i^^jb. 2-7 ;^ A- , 1-:^7^A'X^ 
A/. 2--^7^^A/i^A'. l-7j:--A';raeA-, 2- 
7x^A.7'DeA/, 3-7 X A- 7' O e A- , l-:^7 
f-A.7oeA.. Z-:^ 7 A' y a e A-. 3-:#-7^A' 
ycreA^, J-7x-A'y^A., 2-7x^A.yf- 
A.. 3-7 - ;u 7 A- , 4-7x-A/y^A/. 1 - 
7f A-y^A-. 2-^ 7 ^ A. ■/ ^ A.. 3 - 7 5^ A^ ^ 
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2-7i^A'^>f-A'. 3 7 X -1 A- ^ > ^'A- . i-y 
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7-tf-A'CDJ:^»'i:Anyy-(t7A.^^yj;u^K:=.A' 
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A{t7';-;U^A^.-K-;ibS, 4-7^y-<A'CD<^-> 



^j:{&Si7A'^^'y<t7'}-Ji^i3A'^^^A^^. 4-- 
hn^yy^'A'. 2-^KO'<yy-fA-iO^'5<3r^ 
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A. . y 7 X ^ V y o ;i/ '> A/ , 7 J. ^ A- s> 
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' *) ;< Jt^ ^ y i> Ji^ . 4 - ^ h -ir y i/ ;U . 4 - > h 
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/ h ^ -y , t X (l- X h a 7 X X A ) 7 h ^ i/ , 
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<0 IK K S ^ r . 

X e T- i . 



K, ^'au^TvA.A. PHiS^h^^R, i/^DUi^^y 
^ J: Kc j\ u y it^^ty^^mm ; -yjif-A-i-x 

7b A T ? K . :^ ,^ f .1' 7 -t h 7 ^ H , ^ * 1^ ,^ 

'^cl^ . ftf » tc t± ^ K h '> A , mt^iJ *) 0 A 
0) J: tar A.fj V^flEftKJg ; i^K;Jc«:^^b M 'i' 

,^«tg£SgiXi±h';x^;u7^y. h'j^^A^7 
^y. >^-<yyntrA/x^A'7^y, (f-j)<^/u^ 
y , y . 4-fN.N- i/^f-A/7<y) 

e V y . N.N-i> > ^ 7 - M y . N.K-i/xf^A/ 

7 - y . 1. 5-y 7 if -y n [4. 3. 01 /^-s- 



xy. 1. 4-^ 7 1f e ;? CI [2. 2. 2] ^^^J-yfDAB 
CO) . 1. 8- 7 If t: -> P [5. 4. 0] -^yr;?-?- 
X y (DBU) <DJ;^^c^«lSSS^^tf6irhfi*T* 

$ i> - 

^. iirt Rx;± ^ o ^ h ^ ^ 7 

2 l±. 1SlXST-|;(3iL/b7-trh75K 



(5) ^»iSr 6XS-C*)>2.. 

t± l\ AS . fif a tt . ^ ^ u y Q M K . D a 

a y -(t ^ ;k 3& a ; i> X ^ A. X - 7^ . i> y 
yatTA^x-rA-. T^h^tKo^^y. i^^T* 
1fv^>;:^)l:x-TA'ii;>:J'y-A'. x^-y- 
A-. n-:/uyty-;ucr)j;-5)i:7;i,ri-A'{a;7^A' 
A75 y>^A''-^A-A75 -:>^?"A^7-t 

h7^K, ^ + ^>f^^;^^X;^a^';7^K^0J: 
^'i7^H^3^tii>>f^A';:^A.;^ + ->K. 
7 y f7) J: 0 X A. # K ;g ^ ^ tf -6 C t T- It 

t^^**, tt^atCtt^K^h'^'^A. ^K;^'j'>A<^ 
. ^l»*:j:;f?';'>AiDJ:^>:c7A.:«V^Kj^K?K 
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h u A . T^^itiJ 0 . * K <t A A 
J; ^ A' A 'j ^ S 7 A' 13 =^ K ' h '/ — A- 

t: a [4.3.0] ^-^f-'S- xy. l.4-i>71f t: 

^u[i.2.i\ t ^ 9 y [i^K^m . 1.8-i/r -9* e 

^'O [5.4,01 •>Vr^-7-:c> (DBU) <^ J: ^ <s W 

'j K, ^^do^nA/A. mr^it^H^. iy^uuj^^ 
y <D J: ^ tj: /\u y y itm<t^1^^ : B^Kx^^/U, 

ya/W-yi/. '<vyayW->FKDJ;^>>:f7A^n 

n 6 K <t ^ T- *> n ur . 4^ tc fg ^ n o: o\ , ft? ii *c 

i/H-A:J->>^A|IV);t^V-7-t^A.7"trh:^ 
J:^0:K^fcvy;tfy{S; ^oAKo^j^^^^nA 

Aco-t ^/iK^tA'T - "^ Aa<7>^ ^<i:jftfflia»^t 
^*JXt±®igrK*';'^'A. ffii£^?5K:^-h';'>A(0 




• ♦ fin -1- • « ri r\ « "^r* . . » 
nft c *iu ^ . (yb 1^ 1 n-j m J \— *_ i»- J \. 

^e.n-2>. m ^ n tL E ^xt^ ^ i± 'H^^ ^ ^ ii£ . p: 

.matCi:0. Rl, R2, R3. Ri RO/X 

ttR6 {gm$nfc3fcKS. «^fi^nfc7^y 

«? (6) ^rfij^r ^xsr ^?'6- 
. ^^^^^ 9> i^mjit^mri> ^<j>x htin 

^\zm^\,t ^£i^^iiK ftf t- ti . ?K ; / ^ u V o 
* .-K -r 5 K , ^ ^ if A. ^ D V K , « ?*< ft 

anuH. lor A M 5or T $> 6 . 

^{tT^^^f-A'7y^^•^'A^^)J:^^^^^7^ 

tC £ H Jji , r h ^ t K a 7 7 y V -7 ^ + 
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P) 1 181^ p«i 5 cc: $ -y^ ^> • 

fx c t \z J: ^ ^mt^ ti ^ . StoliSISE^^^ET 



r- ^ .--r 4*e 1. 1 -r- 1^ -i- rr. 1-7 ^ \ . b\ ly tn T' ^ ti 

Uf ^ tclfg S ti , ftf ti . 7 -t h ^ h 'J ;u 

lCJ:-:jTS<r-5*^, jUrtttt! r ^ M 5 0^ T i> •*> . 

•> A m ^» ti . 

i) ^ A h^i^K<0J:-5>'-c^lS7>«/n^"hS. 



7y^-7;K. ^K:<?'J'^^<^ 
TbT t * ^ . 



tl?fTFK^T*)-6*^. -i^ X -y ^ ;^ BOW O J: ^ 
5'>'-A^<0J:^>ti:7A':3-A/J^; rh^t Kd7 

^ 18»$ fSl T 6 • 

fifiiSTi/A^iS, ^Si^7>^A.«Ktl7A.aJfv'>i 
^l.^Jf^A'S-C^^lg^Ol^^SEcO^f^tl^IlffC 




tifmmr . sii s *t '><t < ^ is -r -5 c t r § 
±ii (o J: ^ fx ^ m ^ R u X "SL it ^ ji^ h 

^> <r> X' h t\ ^ \z m'^it u . ftf a I' iS? e :^ 



7$yai<D«a2s*<, 7^A^#A.a£xti7^;t- 

a?Rg3l*<. 7^A. + ^'»XH7^;u^A';^#'> 

n i . 

75y5<D«BIS6«7A/^j^A':t^v'?!iA'^r: 



S§jlSJ^7->A/S. ^§i^7i/>fbS3it±7A'n^i/ 
fi^X % i> , (Si. 7'jA^:t-^5^;^>^^^A'COia-^ 

t T- * 4 . 

K^rJEn;^. *t5Eft. ^ ^ ^ t ^ ^ h \z X X 




[ J 

in vi trotC jb' -5 H*. K*-ATPasgffl^ ^ 

(Sacco.ani) e> <D C J - Bi a 1 . Che.. . 251 

76 90M (1976^) ] JCCEUN. S » L ^ i> a ^/ - 
A®^$rH-.K*-ATPafie»3^*g:;|L t t T « ffl t . 
^^it'^ni^ 1/ j< ^ :K jl^Tt: zy h' \Z m fff V ft i& 

-7 ^ :^ iy 2* , ZQmUi^it ii *} ^ U ^ pH7. 4) 0. 9 .1 

^t^K. 371C T 30^ PeTg it; $ -tr . »3Pfefc:t^20 

>U ATP 2Na ^ #S 0 . 1 ■ 1 3l)U A -6 C J; 0 Bfl 

U, 37r T 8 ^ fSI S ^ . 100 ■eto^&tt^^: 
^tflO^h-y^^aafi^KSSl ■I'^-JtlO^Stci^r 
^¥lh^^-y/:!. Sl5?tt^ifi^*^» ( 3 000rp., 15^) 

iTAn-^iO:^^ [ J. Biol. Che-. . 66«. 375 H 
(1925 ^)]T-l±feSJiU/t. i /i20-Ml£^t V 

T3R<ft. ZO«Mi£ »; •i' A ^ » 6 g L ?l 



?JR,n¥4-13ni72 (16) 



< C t J; 0 H*. K'-ATPaseri ^4 ^ * ^ . 

6 tt<i A» ffiS* « ^ «t> * H*. K'-ATPaseIC J4 
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esq. *^-t^?R. i^nm. n&m^v < ni^v ^ 

(DMWa, Kff^Sq. tS^W, fis«3PI. rt^f^W. ^ 



*n -6 . 1 B 50- 200 ■g/Kg(*ft^ifi1!tfiicA»C?^ 




g - ^ y Y ^ :y y A' X ^ 7 ^ -P- > h ^ 

> h^>^7J^-^^'UA'T-tr h r ^ K3.4 g 

y - A- 30 ■! *C g U . 28X ^ h 9 A > h + 

^. : 206 n 
K^ t^ (a) 

> U > ( 1 : 2 ) IC ^ 1^ U . t - 7 ^ A ^' K u A 

A'7-t:^•:^-^100»g^tt]A.. SSlCTlBl^fSim 



14,^. : 1B3-1G7 r i^m) • 

NUR h A (60HHZ. Mi?>f-^*>^A7^ 

K ) 6 PP» : 

3. 74 (3H. s) . 

4. 26 llH.d. J=12Hz) . 
4. 45 (IH. d, J = l2Hz) . 
6. 8-8. 2 (8H, ■) . 

Rf<i : 0.2b (Iglh/f : / - -20 : l) . 

7J.J^A^7-trh7^K 
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25 -1 TKi^T. 75 0 ■g<^50X :4c ^ <fc :^ 

h'J'i'A^rtlDA., -ffimi^Lfc. RKi^^/^JO 
,1 , ?*< S *: ? [e! fil . K K -7 ^ ^ -> -i^ A T 

: 127 T; 

Rfig : 0. 45 ( -> n ^ # if y : ft K ^ = 4 : 1 ) 

W ^ n 7. A- 7 >f K{* 300 ■g^ri^'lt / ^ > *^ 
^Kb. t-^f A'VN^r h-o/^-=r^'>K0-4 

g &*l{t ^t* 150 -g^rl^fc. 

it * : 174-ns x; IS ) . 

NMR A h (5 0«Hz. CDC I.) 6 pp» . 

3. 75 (3H. s) , 

4. 0 (IH, d. J = 15Hz) , 

5*,^. : IS5 r 

NKR X ^ h A. (60 MHz. ft / A. ^1^ A- A 7 ^ 
K ) 6 ppK : 

3. 70 (3H. si , 
3. 77 (3H, s) . 

4. 2« (IH. d, J-l5Hz) , 
4. 50 (IH. d. J = l SHz) . 
7.0-8.2 (6H) . 

a--^V-/-r$:/y';A-AA^7-('^A^-3.4.5- h 
'J y h ^ >- 7 J- A- 7^ n e A- y ^ K 

2-yA-;^:/h-;yy-?^ry — ^1-8 g St/a- 
yn^-3,4.5- hMyh^i^7:t^A'7'nt::A'r 
£ K3.8 g ^ . 25 ■! COv-y^A/'I^A-Ar^ K»C 
mmi. . tK T . 600 .gCT? ?K 3Pf <t; ^ h V -i- A 
(50%) ^mXft. SSCT2 I^IBim^^a, BTeK^ 




I5Rn¥4-13f)172 (17) 

4 . 32 (IH. d. J = l5Hz) . 
6.8-8.2 (8K. ■) . 

© Jt2 A h (Nu joll V cb-1: 
1671. 1605. 1550. 1510. 1375, 1225, 1040. 
^ X 7. ^ ^ h u/e: 346. 

^i^m 3 

a-^yV>f$:yV^';A';^A^7'<^A^-3,4.5- h 

2->A';<?-/h'<vy'-f^^^V^-A'1.2 g =^6 «1 
rov^/^A/znA/AT^KtC^IKb. *?ftT. 368 
■ e09*«<tt^ h U '> A (5QI) ^rJta^L. 20^W«J^ 
bfc. 2.1 g «>3.4.5-|- h=^->7J^-A/^'n 

ftBti^A.^rt)a^. *tft«r3 tt E T ?S 

m^^^b . 1-8 g <D7i y y ') y y{^X- :^ A' 
7 -f K ^ ^ . 
fii,^, : 17 5 r 

»6n/::X;i/7'< K(*373 ■g^t*£jt/^Uy2D 

'V-^^AKlTjgift^, «ETmWt«^b/^. 77 
•jr>'j-7!/7A:;'OVh:/^7y luT«»b. Rf 
flfiO.5 (v'i^a^^ify:B^StJ^f^A'=i:l) IC^ 
(o-ri€P^Ji>^;6vy'; V^^{*:T^^>XX'7-< K 
i*:2.8 g ^rftfc. 

(^e>n/::XA.7-r K<*2-3 B ig<t/f-u:/ 

100 •i&cf^rJ'y-^no ■! \zmm\^ . ii^t^T , 

1.52 g<7)ii a A.ifi$ A§»%?JO A., ^fitCT5 

*t^rr^«ufctfe. KK'7^^;^5/'>Ai-r^J«u 

2^ 9 ^ -r h ir ^ y ^ ~ . RfifiO. 25 ( ^ D 

^ + 1fV: ff|^KJi^A/=l:l) (D^^ J: f) . ^ ^ it 

1. 5 g . 
MA : 215 r ( ^ ) 

KMR A^^^^hA-ieOMHz. CDCl. + fi^rS^y-ZH 
5 p pB : 

1 . 64 (3H. d, J-l\iz) , 
4. 63 (IH. q. J=THz) . 
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^^iiiMM-jijji/a (18) 



3. 75 (3H. s) , 

3- 72 |3H, s X 2) , 

7.2-7.9 (6H) . 

a - y yr ^ ; ^ >; ;!/ X 7 -r ^ ^ - 12.6 > 
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[a-surutiniru chikan acetoamido yudotai] 

Inventor: Koichi Hirai, Yuji Iwano 

and Keiichi Tabata 

Applicant: Sankyo K,K. 



Claims 



1. A compound represented by the following general formula 
or its salt. 



//Insert the general formula (I) . p. 1// 



[In the formula, R\ R^, and R'' are the same or different 
hydrogen atoms or groups selected from the following substituent 
group A; R^ is a hydrogen atom, lower alkyl group or aryl group; 
R^ is a lower alkyl group, aryl group, aryl group containing 
1-3 substituents selected from the following substituent group A, 
aralkyl group, aralkyl group containing 1-3 substituents selected 
from the following substituent group A, , heteroaryl group or 
heteroaryl group containing 1-3 substituents selected from the 
following substituent group A; and A is an oxygen atom, sulfur 
atom or a group represented by the general formula NR^ (where R^ 
is a hydrogen atom or lower alkyl group) ] . 
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Detailed explanation of the invention 
Objective 

Industrial application field 

This invention pertains to a novel a-sulf inyl-substituted 
acetamide derivative or its salt and synthetic intermediate 
having excellent gastric acid secretion inhibitory and antiulcer 
actions . 

Prior art 

The secretion of gastric acid has been known to be inhibited 
by 2- [ (3; 5-diinethyl-4-methoxy-2-pyridyl)methylsulfonyl] - 
5-methoxy- ( IH) -benzimidazole (omeprazole) (compound disclosed in 
Japanese Kokai Patent Application No. Sho 54 [1979] -141783) which 
inhibits H^K^-adenosine triphosphatase (abbreviated H'K^-ATPase, 
below) involved in the final stage of gastric acid secretion, and 
the compound has been known to be clinically effective as an 
antiulcer agent. 

Problems to be solved by the invention 

The inventors of this invention have been diligently 
studying syntheses of a-sulf inyl-substituted acetamide 
derivatives and their pharmacological activities for a long 
period of time; as a result, they found that compound (I) of this 
invention had a H^K^-ATPase inhibitory activity stronger than 




that of the above previously known omeprazole and could be an 
excellent drug; and they arrived at the present invention. 



Constitution 

The novel a-sulf inyl-substituted acetamide derivative has 
the following general formula. 

//Insert the general formula (I), p. 2, lower right// 



[In the formula, R', R^ and R^ are same or different hydrogen 
atoms or groups selected from the following substituent group A; 

is a hydrogen atom, lower alkyl group or aryl group; R' is a 
lower alkyl group, aryl group, aryl group containing 
1-3 substituents selected from the following substituent group A, 
aralkyl group, aralkyl group containing 1-3 substituents selected 
from the following substituent group A, heteroaryl group or 
heteroaryl group containing 1-3 substituents selected from the 
following substituent group A; and A is an oxygen atom, sulfur 
atom or group represented by the general formula NR' (where R' is 
a hydrogen atom or lower alkyl group) ] . 

Furthermore, a compound which is a synthetic intermediate of 
the above novel compound has the following general formula. 



/3 



//Insert the general formula (II), p. 3// 



[in the formula, R\ R% R' and R^ are the same or different 
hydrogen atoms or groups selected from the following substituent 
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group A; is a hydrogen atom, lower alkyl group or aryl group; 

R*^ is a lower alkyl group, aryl group, aryl group containing 

1-3 substituents selected from the following substituent group A, 

araiKyi group, dicixj^Y-L yj-uup v^onuaj-n-Lii^ ^>^^^>.^^-— 

from the following substituent group A, heteroaryl group or 
heteroaryl group containing 1-3 substituents selected from the 
following substituent group A; and A is an oxygen atom, sulfur 
atom or group represented by the general formula NR' (where R' is 
a hydrogen atom or lower alkyl group) ] . 



Substituent group A 



Lower alkyl groups, lower alkoxy group, hydroxyl group, 
protected hydroxyl group, amino group, substituted amino groups, 
protected amino group, mercapto group, protected mercapto group, 
halogen atoms and aralkyl groups. 

In the above general formula (I), the Mower alkyl groups" 
in R\ R% R' and the substituent group A are straight or branched 
chain alkyl groups having 1-6 carbon atoms such as methyl, ethyl, 
n-propyl, isopropyl, n-butyl, isobutyl, s-butyl, t-butyl, 
n-pentyl, isopentyl, 2-methylbutyl, neopentyl, n-hexyl, 
4-methylpentyl, 3-methylpentyl, 2-methylpentyl, 
3,3-dimethylbutyl, 2, 2-dimethylbutyl, 1, 1-dimethylbutyl, 
1,2-dimethylbutyl, 1, 3-dimethylbutyl and 2, 3-dimethyllbutyl, and 
preferably alkyl groups having 1-4 carbon atoms. 

The "aryl group" in the definition for R^ and R*^ and the 
'^aryl group" of the 'aryl group containing 1-3 substituents from 
the following substituent group A" in the definition of R*' are 
aromatic hydrocarbon groups having 5 to 14 carbon atoms such as 
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phenyl, naphthyl, etc., and the optimal example is a phenyl 
group . 

The 'aralkyl group" and "aralkyl group" of the 'aralkyl group 

, 1 T „,,v,^<- ■; 4-,,^T^4- C7 oQiar-i-QH f-rnm fhp fnllowina substituent 

iictvxiiy x~j> ouijo L-i- uuciiuo — ^ .... 

group A" in the definition of and "aralkyl group" in the 

definition of A are those groups the above *aryl groups" bound to 

the above "lower alkyl group" formed with such as benzyl, 

naphthylmethyl, diphenylmethyl, triphenylmethyl, 1-phenetyl, 

2-phenetyl, 1-naphthylethyl, 2-naphthylethyl, 1-phenylpropyl, 

2- phenylpropyl, 3-phenylpropyl, 1-naphthylpropyl, 3-naphthylpropyl, 

3- naphthylpropyl, 1-phenylbutyl, 2-phenylbutyl, 3-phenylbutyl, 

4- phenylbutyl, 1-naphthylbutyl, 2-naphthylbutyl, 3-naphthylbutyl, 
4-naphthylbutyl, 1-phenylpentyl, 2-phenylpenLyl, 3-phenylpentyl, 

4- phenylpentyl, 5-phenylpentyl, 1-naphthylpentyl, 2-naphthylprntyl, 
3-naphthylpentyl, 4-naphthylpentyl, 5-naphthylpentyl, 
1-phenylhexyl, 2-phenylhexyl, 3-phenylhexyl, 4-phenylhexyl, 

5- phenylhexyl, 6-phenylhexyl, 1-naphthylhexyl, 2-naphthylhexyl , 
3-naphthylhexyl, 4-naphthylhexyl, 5-naphthylhexyl and 

6- naphthylhexyl, and the "aralkyl groups" 

with "lower alkyl groups" having 1-4 carbon atoms are preferable. 

The "heteroaryl group" and "heteroaryl group" of the 
"heteroaryl group having 1-3 substituents selected from the 
following substituent group A" in the definition of are 5-7- 
membered aromatic heterocyclic groups containing 1-3 sulfur, 
oxygen and/or nitrogen atoms such as furyl, thienyl, pyrazolyl, 
imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 
1, 2, 3-oxadiazolyl, triazolyl, tetrazolyl, thiadiazolyl, pyridyl, 
pyridazinyl, pyrimidinyl and pyrazinyl. They are preferably 
5-7-membered aromatic heterocyclic ring groups containing at 
least 1 nitrogen atom as well as oxygen or sulfur atoms such as 
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pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, 
isothiazolyl, 1, 2, 3-oxadiazolyl, triazolyl, tetrazolyl, 
thiadiazolyl, pyridyl, pyridadinyl, pyrimidinyl and pyradinyl 

groups, ana optima-Lxy/ uncy ^j^^^j^ . 

groups . 

The Mower alkoxyl groups" in the definition of subsutituent 
group A are groups of the above Mower alkyl groups" with an 
oxygen atom bound, that is, straight or branched chain alkoxy 
groups having 1-6 carbon atoms such as methoxy, ethoxy, 
n-propoxy, isopropoxy, n-butoxy, isobutoxy, s-butoxy, t-butoxy, 
n-pentoxy, isopentoxy, 2-methylbutoxy, neopentoxy, n-hexyloxy, 
4-methylpentoxy, 3-methylpentoxy, 2-methylpentoxy, 
3,3-dimethylbutoxy, 2, 2-dimethylbutoxy, 1, 1-dimethylbutoxy, 
1,2-dimethylbutoxy, 1, 3-dimethylbutoxy, 2, 3-dimethylbutoxy, etc., 
and preferably they are straight or branched chain alkoxy groups 
having 1-4 carbon atoms. 

As a -protective group" in the -protected hydroxyl group" in 
the definition of substituent group A, there are protective 
groups in reactions and protective groups to make prodrugs in the 
case of administration to the body, and they are protective 
groups used in reactions, specifically aliphatic acyl groups, for 
example, alkyl carbonyl groups such as formyl, acetyl, propionyl, 
butylyl, isobutylyl, pentanoyl, pivaloyl, valeryl, isovaleryl, 
octanoyl, lauroyl, myristoyl, tridecanoyl, palmitoyl, stearoyl, 
etc., halogenated alkyl carbonyl groups such as chloroacetyl, 
dichloroacetyl, trichloroacetyl, trif luoroacetyl, etc., lower 
alkoxyalkyl carbonyl groups such as methoxyacetyl, etc., and 
unsaturated alkyl carbonyl groups such as 

(E)-2-methyl-2-butenoyl, etc.; aromatic acyl groups, for example, 
aryl carbonyl groups such as benzoyl, a-naphthoyl, ^-naphthoyl. 
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etc., halogenated aryl carbonyl groups such as 2-bromobenzoyl, 
4-chlorobenzoyl, etc., lower alkylaryl carbonyl groups such as 
2, 4, 6-trimethylbenzoyl, 4-toluoyl, etc., lower alkoxyaryl 
carhnnyl groups such as 4-anisoyl, etc., nitroaryl carbonyl 
groups such as 4-nitrobenzoyl, 2-nitrobenzoyl, etc., lower 
alkoxycarbonylaryl carbonyl groups such as 

2- (me thoxycarbonyl) benzoyl, etc., and arylarylcarbonyl groups 
such as 4-phenylbenzoyl, etc.; tetrahydropyranyl or 
tetrahydrothiopyranyl groups such as tetrahydropyran-2-yl, 

3- bromotetrahydropyran-2-yl, 4-methoxytetrahydropyran-4-yl, 
tetrahydrothiopyran-2-yl, 4-methoxytetrahydrothiopyran-4-yl, 
etc.; tetrahydrofuranyl or tetrahydrothiofuranyl groups such as 
tetrahydrofuran-2-yl, tetrahydrothiofuran-2-yl , etc.; silyl 
groups, for example, lower alkyl silyl groups such as 
trimethylsilyl, triethylsilyl, ispropyldimethylsilyl, 
t-butyldimethylsilyl, methyldiisopropylsilyl, 

methyldi-t-butylsilyl, triisopropylsilyl, etc., and tri-lower 
alkyl silyl groups substituted with 1-2 aryl groups such as 
diphenylmethylsilyl, diphenylbutylsilyl , diphenylisopropylsilyl, 
phenyldiisopropylsilyl, etc.; alkoxymethyl groups, for example, 
lower alkoxymethyl groups such as methoxymethyl, 
1, 1-dimethyl-l-methoxymethyl, ethoxymethyl, propoxymethyl, 
isopropoxymethyl, butoxymethyl, t-butoxymethyl, etc., lower 
alkoxy lower alkoxymethyl groups such as 2-methoxyethoxymethyl, 
etc., and halogenated lower alkoxymethyl groups such as 
2, 2, 2-trichloroethoxymethyl, bis (2-chloroethoxy)methyl, etc.; 
substituted ethyl groups, for example, lower alkoxyethyl groups 
such as 1-ethoxyethyl, 1-isopropoxyethyl, etc., halogenated ethyl 
groups such as 2, 2, 2-trichlooroethyl, etc., and aryl zerenenyl 
[transliteration] groups such as 2-phenylzerenenylethyl, etc.; 
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aralkyl groupS/ for example, lower alkyl group substituted with 

1- 3 aryl groups such as a-naphthylmethyl, >9-naphthylmethyl, 
diphenylmethyl , tr iphenylmethyl , a-naphthyldiphenylmethyl , 

— cLii L-ii^ xiucr uii_y -I. / ^ . / oixav_4. -l„wvx^^J_ ut-uji-j^j. ^j^^y^^^ ^ >^ ^ <^ <^ — ^ 

lower alkyl, aryl groups in which the aryl rings are substituted 
with lower alkyl, lower alkoxy, nitro, halogen, or cyano groups 
such as 4-methylbenzyl, 2, 4, 6-trimethylbenzyl, 
3, 4, 5-trimethylbenzyl, 4-inethoxybenzyl, 

4-methoxyphenyldiphenylmethyl , 2-nitrobenzyl , 4-nitrobenzyl , 
4-chlorobenzyl, 4-bromobenzyl, 4-cyanobenzyl, 

bis (2-nitrophenyl)methyl, piperonyl, etc.; alkoxycarbonyl groups, 
for example, lower alkoxycarbonyl groups such as methoxycarbonyl, 
ethoxycarbonyl, t-butoxycarbonyl, isobutoxycarbonyl , etc., and 
lower alkoxycarbonyl groups substituted with halogen or tri-lower 
alkylsilyl groups such as 2, 2, 2-trichloroethoxycarbonyl, 

2- trimethylsilylethoxycarbonyl, etc.; alkenyloxycarbonyl groups 
such as vinyloxycarbonyl, allyloxycarbonyletc . ; and 
aralxyloxycarbonyl groups with the aryl ring substituted with 

1 to 2 lower alkoxy or nitro groups such as benzyloxycarbonyl, 
4-methoxyben2yloxycarbonyl, 3, 4-dimethoxybenzyloxycarbonyl, 
2-nitrobenzyloxycarbonyl, 4-nitrobenzyloxycarbonyl, etc. , and 
protective groups such as pivaroyloxymethyloxycarbonyl, etc., 
which are easily hydrolyzed inside the body for prodrug formation 
in the case of administration to the body. Preferably, there are 
aliphatic and aromatic acyl groups, and optimally there are 
aliphatic acyl groups. 

The ''substituted amino groups" in the definition of substituent 
group A are amino groups substituted with 1 or 2 of the following 
substituents. As substituents, there are the above "'lower alkyl 
groups"; above *lower alkoxyl groups"; alkyloxy groups, for example, 
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lower alkoxy lower alkoxy groups such as 2-methoxyethoxy, etc., and 
halogenated lower alkoxy groups such as 2, 2, 2-trichloroethoxy, etc.; 
aralkyloxy groups, for example, lower alkoxy groups substituted with 

. - -I u -, ^ K,^Y^ rr,r1 i^K on o +" \7 1 Pi Y \7 . -nh PTl V 1 D T ODOX V , 

aryi yi-uupa ou<^j.i ao ^j^^xii^ ^ ^^^^-^^ i , - i, ^ - j. 

a-naphthylmethoxy, ;9-naphthylmethoxy, diphenylmethoxy, 
triphenylmethoxy, a-naphthyldiphenylmethoxy, 9-anthylmethoxy, etc., 
and aralkyloxy groups substituted with 1-3 lower aryl groups in 
which the aryl rings are substituted with lower alkyl, lower 
alkoxyl, nitro, halogen or cyano group-substituted aryl groups such 
as 4-methylbenzyloxy, 2, 4, 6-trimethylbenzyloxy, 
3,4, 5-trimethylbenzyloxy , 4-methoxybenzyloxy , 

4-methoxyphenyldiphenylmethoxy, 2-nitrobenzyloxy, 4-nitrobenzyloxy, 
4-chlorobenzyloxy, 4-bromobenzyloxy, 4-cyanobenzyloxY, 
4-cyanobenzyldiphenylmethoxyl, bis (2-nitrophenyl) methoxyl, 
piperonyloxyl, etc.; hydroxyl group; hydroxyl group substituted with 
lower alkyl groups such as hydroxymethyl, 2-hydroxyethyl, 
3-hydroxypropyl, etc.; amino groups substituted with alkyl groups 
such as 2-aminoethyl, 

3- aminopropyl, etc.; and aryl groups substituted with lower alkyl, 
lower alkoxyl or halogens such as phenyl, 4-tolyl, 4-methoxyphenyl, 

4- chlorophenyl, a- or ^-naphthyl, etc. Preferably, there are lower 
alkyl groups and aryl groups which may be substituted with lower 
alkyl groups and lower alkyl, lower alkoxyl or halogens, and 
optimally there are lower alkyl groups. 

The 'protected amino group" in the definition in substituent 
group A is a group having 1 or 2 of the following protective 
groups protecting the amino group. As a protective group, any of 
those protective groups conventionally used to protect an amino 
group may be used without any special restriction, but 
preferably, there are the above * aliphatic acyl groups", the 
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above "aromatic acyl groups/' the above * alkoxycarbonyl groups'', 
the above *alkenyloxycarbonyl groups/' the above 
*aralkyloxycarbonyl groups/' the above *silyl groups" and the 
above *aralkyl groups/' and optimally there ^r^. aliphatic acyl 
groups, aromatic acyl groups and silyl groups. 

The "protected group" in the "protected mercapto groups" in 
the definition of substituent group A may be any of the 
protective groups conventionally used to protect a mercapto group 
without any special restriction, but preferably the above 
"aliphatic acyl groups" and above "aromatic acyl groups" are 
used. 

The "halogen atoms" in the definition of the substituent 
group A are fluorine, chlorine, bromine or iodine. 

Compound (I) of this invention may be in its salt form, 
and, specifically, there are inorganic salts, for example, 
hydrohalogenic acid salts such as, hydrofluoric acid salt, 
hydrochloric acid salt, hydrobromic acid and hydroiodoic acid 
salts, nitrate, perchlorate, sulfate, phosphate, etc.; organic 
acid salts, for example, lower alkyl sulfonates such as 
methanesulfonate, tr if luoromethanesulf onate, ethanesulf onate, 
etc., aryl sulfonates such as benzenesulf onate, 
p-toluenesulfoante, etc., fumarate, succinate, citrate, 
tartarate, oxalate, maleate, etc.; and amino acid salts such as 
glutamate, aspartate, etc. 

Compound (I) of this invention has asymmetric carbon atoms 
in the branch, consequently, there are steroisomers of R and S 
configurations, respectively, and these isomers as well as their 
mixtures are also included in this invention. 

Preferable examples of compound (I) of this invention are as 
follows . 



(1) Compounds in which R% and R^ are same or different 
hydrogen atoms, lower alkyl groups, lower alkoxyl groups, 
protected hydroxyl groups, protected amino groups or halogen 
atoms . 

(2) Compounds in which r\ R^, R^ and R^ are same or different 
hydrogen atoms, alkyl groups having 1-3 carbon atoms, 
alkoxyl groups having 1-3 carbon atoms, aliphatic acyloxyl 
groups, aliphatic acylamino groups or halogen atoms. 

(3) Compounds in which R^ or/and R' are same of different lower 
alkoxyl groups. 

(4) Compounds in which R^ or/and are same of different 
alkoxyl groups having 1-3 carbon atoms. 

/r\ , ,u -; R[illegible] ^„ ^ Urr^^^^^^ ^ I^t.t^-^ 

alkyl group. 

(6) Compounds in which f^^^^^^gi^i^J is a hydrogen atom or alkyl 
group having 1-3 carbon atoms. 

(7) Compounds in which ^^'^^^^'^^^^ is a lower alkyl group, aryl 
group, aryl group substituted with 1-3 substituents selected 
from the following substituent group A, aralkyl group, 
aralkyl group substituted with 1-3 substituents selected 
from the following substituent group A or a heteroaryl 
group . 

(8) Compounds in which f^f^^^^g^'^^^] is an aryl group, aryl group 
substituted with 1-3 substituents selected from the 
following substituent group A, aralkyl group or aralkyl 
group substituted with 1-3 substituents selected from the 
following substituent group A. 

(9) Compounds in which r7 [in^gi^i^i is an aryl group substituted 
with 1-3 substituents selected from the following 
substituent group A or aralkyl group substituted with 1-3 



substituents selected from the following substituent group 
A. 

(10) Compounds in which r7 [ii^^g^t>ie] ^ lower alkyl group, aryl 
^T-^ni^ ^r'^T^ rri-nnr^ cinhc: 1" 1 fn f pH With 1-3 siihs 1 1 tuent s Selected 

^J^\^t^^f L-IJ-J^ -^^^^^ WS^^^W- . 

from the following substituent group A', aralkyl group, 
aralkyl group substituted with 1-3 substituents selected 
from the following substituent group A' or a heteroaryl 
group • 

(11) Compounds in which R^f^^^^^^^^^i is an aryl group, aryl group 
substituted with 1-3 substituents selected from the 
following substituent group A', aralkyl group or aralkyl 
group substituted with 1-3 substituents selected from the 
following substituent group A' . 

(12) Compounds in which i^ii^g^^^^^^ is an aryl group substituted 
with 1-3 substituents selected from the following 
substituent group A' or aralkyl group substituted with 1-3 
substituents selected from the following substituent group 
A' . 

(13) Compounds in which R^E^^i^gi^i^^ is an aryl or aralkyl group 
substituted with 1-3 of lower alkoxyl groups or halogen 
atoms . 

(14) Compounds in which A is a sulfur atom or group represented 
by the general formula NR' (where R'' is a hydrogen atom or 
lower alkyl group) . 

(15) Compounds in which A is a sulfur atom or group represented 
by the general formula NR^ (where R' is a hydrogen atom or 
alkyl group having 1-3 carbon atoms) . 

(16) Compounds in which A is a sulfur atom or group represented 
by the general formula NH. 
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Substituent group A 

Lower alkyl groups, lower alkoxy group, hydroxyl group, 
protected hydroxyl group,- amino group, substituted amino groups, 
protected amino group, mercapto group, protected mercapto group, 
halogen atoms and aralkyl groups. 

Substituent group A' 

Lower alkyl groups, lower alkoxyl groups and halogen atoms. 

Typical examples of the compound of this invention are, for 
example, those shown in Table I, but this invention is not 
necessarily limited to these compounds. 

Incidentally, in the table, Ph is a phenyl group, Bz is a 
benzyl group, and Py is a pyridyl group (Py-3- is a pyridyl group 
bound at position 3) . 
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Table I 



//Insert the chemical formula a// 



or 



//insert the chemical formula b// 



//insert Table, p. 7// 



Key: 1 Example compound No. 



Key: 1 Example compound No. 



//insert Table B, p. 8// 



Key: 1 Example compound No. 



//insert Table C, p. 8// 



Key: 1 Example compound No. 



//insert Table D, p. 8// 



Key: 1 Example compound No. 



//insert Table A, p. 9// 
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Key: 1 Example compound No. 
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//insert Table B, p. 9// 



Key: 1 Example compound No. 



//insert Table C, p. 9// 



Key: 1 Example compound No. 
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//insert Table D, p. 9// /9 



Key: 1 Example compound No. 



//insert Table A, p. 10// 



Key: 1 Example compound No. 



//insert Table B, p. 10// 



Key: 1 Example compound No. 




//p, 531, top right column// 



//insert Table C, p. 10// 



Key: 1 Example compound No. 



//insert Table D, p. 10// 



Key: 1 Example compound No. 
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//insert table, top left p. 11// /II 



Among those compounds shown as examples, those preferable 
compounds are 



//insert numbers// 



, 313 and 318. 



The optimal compounds are 1^ 18, 55, 66, 70, 71, 72, 77, 
111, 116, 146, 156, 169 and 184. 

The a-sulf inyl-substituted acetamide derivative of this 
invention can be produced by the method described as follows. 



//insert formulas l"" step 

//p. XX xllScru Uiic a„wj-iuLi-i-<-A.//i^ — ^ — I 

//p. 11 Insert the formula. //c B"""^ step 
//p. 11 Insert the formula . //d 



In the above formulas, R\ R\ R', R% R' and r', and A are 
same as those shown above, X and Y may be same or different, and 
they are dissociation groups, for example, halogen atoms such as 
chlorine, bromine and iodine; lower alkane sulfonyloxy groups 
such as methanesulfonyloxy, ethanesulf onyloxy, etc.; halogeno 
lower alkane sulfonyloxy groups such as 

trifluoromethanesulf onyloxy, pentafluoroethanesulf onyloxy, etc. ; 
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and aryl sulfonyloxy groups such as benzenesulf onyloxy, 
p-toluenesulfonyloxy, etc , 

The 1^^ step is a process to produce an acetamide derivative 
(3) by carryingout the reaction of an active derivative (1) of 
acetic acid and amine compound (2) in a solvent in the presence 
or absence of a base. 

As a solvent usable in this case, any of those solvents not 
involved in the reaction and capable of dissolving the starting 
materials to some extent is usable without any special 
restriction, but preferably, there are aliphatic hydrocarbons 
such as hexane, heptane, etc; aromatic hydrocarbons such as 
benzene, toluene, xylene, etc.; halogenated hydrocarbons such as 
methylene chloride, chloroform, carbon tetrachloride, 
dichloroethane, etc.; ethers such as diethyl ether, diisopropyl 
ether, tetrahydrofuran, dioxane, etc.; amides such as dimethyl 
formamide, dimethyl acetamide, hexamethylphosphorotriamide, etc. 

As a base usable in the reaction, any of those bases 
conventionally usable in reactions as a base are usable without 
any special restriction, but preferably there are inorganic 
bases, for example, alkali metal carbonates such as sodium 
carbonate, potassium carbonate, etc.; alkali metal bicarbonates 
such as sodium bicarbonate, potassium bicarbonate, etc.; and 
alkali metal hydroxides such as sodium hydroxide, potassium 
hydroxide, barium hydroxide, etc.; as well as organic bases such 
as triethylamine, tributylamine, diisopropylethylamine, 
N-methylmorpholine, pyridine, 4- (N, N-dimethylamino) pyridine, 
N, N-dimethylaniline, N, N-diethylaniline, 

1, 5-diazabicyclo [4 .3. 0]non-5-ene, 1, 4-diazabicyclo [2 .2 .2] octane 
(DABCO) , 1, 8-diazabicyclo[5.4.0]undec-7-ene (DBU) , etc. 
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The reaction is carried out at a temperature in the range of 
-20''C to 80''C, preferably in the range of O'^C-SO^C. 

The reaction time may be different depending mostly on the 
reaction temperature, kind of raw materials and solvent, etc., 
but, it is generally in the range of 1-20 h. 

After completing the reaction, the desired compound of this 
invention is collected from the reaction mixture using 
conventional procedures. For example, the reaction mixture is 
suitably neutralized and if there is any insoluble component, it 
is filtered off. Subsequently, an organic solvent immiscible with 
water is added to carry out washing with water, and the solvent 
is distilled off. If necessary, the compound of this invention 

_ 1- J- - J 3 -w^-*- V. ^ >~ ■r^.Ti V" -i -F T r^i^ y^\T r^zi-r-T^M^ r\rr Th _ "FoiT P*V^Tn"nlp. 

(JJJ Ld J-lltiU. V^aii IJC j_u.J-UiiC-L ^laj- J. J. j-^^ ^Lxj. j_ J ^^xvj ^v.- ----^ j:- , 

recrystallization, reprecipitation, chomatography, etc . 

The 2""^ step is a process to produce a sulfide compound (5) 
by carrying out the reaction of the acetamide derivative (3) 
prepared in the 1^^ step and mercaptan derivative (4) in a 
solvent in the presence of a base. 

As a solvent usable in this case, any of those solvents not 
involved in the reaction and capable of dissolving the starting 
materials to some extent are usable without any special 
restriction, but preferably there are halogenated hydrocarbons 
such as methylene chloride, chloroform, carbon tetrachloride, 
dichloroethane, etc.; ethers such as diethyl ether, diisopropyl 
ether, tetrahydrof uran, dioxane, etc.; alcohols such as methanol, 
ethanol, n-propanol, etc.; amides such as dimethyl formamide, 
dimethyl acetamide, hexamethylphosphorotriamide, etc.; and 
sulfoxides such as dimethyl sulfoxide, sulfolane, etc. 

As a base usable in the reaction, any of those bases 
conventionally usable in reactions as a base are usable without 



any special restriction, but preferably there are inorganic 
bases, for example, alkali metal carbonates such as sodium 
carbonate, potassium carbonate, etc.; alkali metal bicarbonates 
such as sodium bicarbonate, potassium bicarbonate, etc.; alkali 
metal hydrides such as lithium hydride, sodium hydride, potassium 
hydride, etc.; and alkali metal hydroxides such as sodium 
hydroxide, potassium hydroxide, barium hydroxide, etc.; as well 
as alkali metal alkoxides such as sodium methoxide, sodium 
ethoxide, etc.; organic bases such as triethylamine, 
tributylamine, diisopropylethylamine, N-methylmorpholine, 
pyridine, 4- (N, N-dimethylamino) pyridine, N, N-dimpthylaniline, 
N, N-diethylaniline, 1 , 5-diazabicyclo [4 . 3 , 0] non-5-ene, 

i , 4-aia2aDlCyCJ.O . ^ • J uuLcmt; [ut\DK^\j) , 

1, 8-diazabicyclo [5.4 . 0]undec-7-ene (DBU) , etc.; and 
organometallic bases such as butyllithium, lithium 
diisopropylamide, etc . 

The reaction is carried out at a temperature in the range of 
O^'C-IOO^C, preferably in the range of 20''C-60''C, 

The reaction time may be different depending mostly on 
reaction temperature, kind of raw materials and solvent, etc., 
but it is generally in the range of 1 to 20 h. 

After completing the reaction, the desired compound of this 
invention is collected from the reaction mixture using 
conventional procedures. For example, the reaction mixture is 
suitably neutralized and if there is any insoluble component, it 
is filtered off. Subsequently, an organic solvent not miscible 
with water is added to carry out washing with water, and the 
solvent is distilled off. If necessary the compound of this 
invention obtained can be further purified by carrying out, for 
example, recrystallization, re-precipitation, chomatography, etc. 
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The 3"""^ step is a process for the production of a desired 
compound (6) of this invention by carrying out oxidation of the 
sulfur atom of the sulfide compound prepared in the 2'''^ step with 
an oxidizing agent in a solvent and if the R^, R% and/or R^ 

group has protected hydroxyl group, protected amino group and/or 
protected mercapto group, removing the protective group. 
As a solvent usable in the main step, any of those solvents not 
involved in the reaction and capable of dissolving the starting 
materials to some extent are usable without any special 
restriction, but preferably, there are water; halogenated 
hydrocarbons such as methylene chloride, chloroform., carbon 
tetrachloride, dichloroethane, etc.; esters such as ethyl 
acetate, propyl acetate, butyl acetate, diethyl carbonate, etc.; 
ethers such as diethyl ether, diisopropyl ether, tetrahydrof uran, 
dioxane, etc.; alcohols such as methanol, ethanol, isopropanol, 
etc.; and organic acids such as acetic acid, etc. 

As a usable oxidizing agent, any of those oxidizing agent 
conventionally used for oxidation may be used without any special 
restriction, but preferably there are aqueous hydrogen peroxide; 
organic peracids such as peracetic acid, m-chlorobenzoic acid, 
etc.; vanadium complexes such as 

t-butylhydroperoxide-vanadium ( IV) oxyacetylacetonate, etc . ; 
manganese oxides such as manganese dioxide, etc; chomic acids 
such as chomic acid, etc.; chomic acid complexes such as chomic 
acid-sulf uric acid complex, chomic acid-pyridine complex, etc.; 
inorganic peroxides, for example, ruthenium oxides such as 
ruthenium tetraoxide, etc., and chlorites such as potassium 
chlorite, sodium chlorite, etc.; and reagent; used for DMSO 
oxidation (complex of dimethyl sulfoxide with 

dicyclohexylcarbodiimide, oxalyl chloride, acetic anhydride or 
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phosphorus pentoxide or pyridine-anhydrous sulfuric acid 
complex) . 

The reaction is carried out at a temperature in the range of 
O^'C-IOO^C, preferably in the range of lO'^C-SO^C. 

The reaction time may be different depending mostly on 
reaction temperature, kind of raw materials and solvent, etc., 
but it is generally in the range of 1-20 h. 

An optional process of protective group removal is carried 
out using a suitable method depending on the kind of protective 
group used, but it is generally carried out using a method of the 
art known in this field as follows* 

If the protective group used for the hydroxyl group is a 
silyl group, it is generally removed by treatment with a compound 
such as tetrabutylanmionium fluoride forming a fluorine anion. The 
reaction solvent used in this case is not especially restricted 
as long as it does not inhibit the reaction, but the use of 
ethers such as tetrahydrof uran, dioxane, etc., are preferable. 
The reaction temperature and time are not especially restricted, 
but the reaction is generally carried out at room temperature for 
10-18 h. 

If the protective group for the hydroxyl group is an aralkyl 
or aralkyloxycarbonyl group, it can generally be removed by 
allowing it to come into contact with a reducing agent. For 
example, the catalytic reduction reaction is carried out at room 
temperature using a catalyst such as palladium-carbon, platinum, 
Raney nickel, etc. The reaction is carried out in the presence of 
a solvent, and, as a solvent usable in this reaction, there is no 
special restriction as long as it is not involved in the 
reaction. For example, there are alcohols such as methanol, 
ethanol, etc., ethers such as tetrahydrof uran, dioxane, etc., 
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aliphatic acids such as acetic acid, etc., and mixtures of these 
organic solvents with water. The reaction temperature and 
reaction time depend on the starting materials, reducing agent, 
etc-, but the reaction is generally carried out at a temperature 
in the range for C'C to room temperature for 5 min to 12 h. 

Furthermore, it is also possible to remove the protective 
group by allowing metallic lithium or sodium to act at a 
temperature in the range of -IQ^'C to -20°C in liquid ammonia or 
alcohol; such as methanol or ethanol. 

In addition, it is also possible to remove the protective 
group using aluminum, chloride-sodium, iodide or an alkylsilyl 
halide such as trimethylsilyl iodide, etc. The reaction is 

- -■ 1 -,.,0- ^« +-U« ^-^^ /-N "F r\ 1 TT r\r> ^- li o :a V ^ r' +" "i Tt Qril^^Pknt". 

any solvent is usable as long as it is not involved in the 
reaction, but preferably there are nitriles such as acetonitrile, 
etc., halogenated hydrocarbons such as methylene chloride, 
chloroform, etc*, and their mixtures. The reaction temperature is 
different depending on the starting materials, etc., but in 
general, it is in the range of 0-50°C. 

Incidentally, aluminum chloride-sodium iodide is optimally 

used. 

If the protective group of the hydroxyl group and/or 
mercapto group is an aliphatic acyl group, aromatic acyl group or 
alkoxycarbonyl group, the compound may be treated with a base in 
the presence of a solvent to remove the protective group. As a 
base usable in this case, any base is usable without any special 
restriction as long as it is not involved in the reaction, but 
preferably the reaction is carried out using a base selected from 
metal alcoholates, aqueous ammonia, alkali metal carbonates such 
as sodium carbonate, potassium carbonate, etc., alkali metal 
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hydroxides such as sodium hydroxide, potassium hydroxide, etc., 
and concentrated ammonia-methanol . As a solvent usable in this 
case, any solvent conventionally usable for hydrolyses is usable 
..^4-v,^„4- or.w cr.pri;il rpstriction. and preferably, there are water, 

WXUllWLAi^ c-tiAj ^^^^ - 

alcohols such as methanol, ethanol, n-propanol, etc., ethers such 
as tetrahydrofuran, dioxane, etc., and their mixtures with water. 
The reaction temperature and time are different depending on the 
starting materials, base used, etc., with no special restriction, 
but, to inhibit side reactions, the reaction is generally carried 
out at a temperature in the range of 0°C-150°C for 1-10 h. 

If the protective group for the hydroxyl group is an 
alkoxymethyl group, tetrahydropyranyl group, 
tetrahydrotniopyranyj. yxuup, L-ccj-anjf^i-^.-^-— j - 
tetrahydrothiofuranyl group or substituted ethyl group, the 
protective group can generally be removed by simply treating with 
an acid in a solvent. As an acid usable in this case, there are 
preferably hydrochloric acid, acetic acid-sulf uric acid, 
p-toluenesulfonic acid, acetic acid, etc., and it is also 
possible to use a strongly acidic cation exchange resin such as 
Dowex SOW. As a solvent usable in this case, any solvent as long 
as it is not involved in the reaction is usable without any 
special restriction, and preferably there are water, alcohols 
such as methanol, ethanol, etc., ethers such as tetrahydrofuran, 
dioxane, etc., and their mixtures with water. The reaction 
temperature and time are different depending on the starting 
materials, acid used, etc., with no special restriction, but the 
reaction is generally carried out at a temperature in the range 
of 0°C-50°C for 10 min to 18 h. 

If the protective group for the hydroxyl group is an 
alkenyloxycarbonyl group, it can be removed by treating with a 
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base under the same conditions as those used for the above 
removal reaction if the protective group for the hydroxyl group 
is an aliphatic acyl group, aromatic acyl group or alkoxycarbonyl 
group , 

Incidentally, in the case of an allyloxycarbonyl group, the 
method using vanadium and triphenyllphosphine or nickel 
tetracarbonyl is convenient, and the reaction can be carried out /15 
with few side reactions. 

Incidentally, if the above procedures for removing the 
protective group for the hydroxyl and/or mercapto group are 
carried out, the protective group for the amino group may be 
simultaneously removed. 

The above reaction tor removing the protective group for the 
hydroxyl, mercapto and amino groups may be carried out 
successively with no particular order. 

If the protective group of the amino group is a silyl group, 
the same removal reaction as that described above for the removal 
of a silyl group when it is a protective group for the hydroxyl 
group may be carried out. 

If the protective group for the amino group is an aliphatic 
acyl group, aromatic acyl group, or alkoxycarbonyl group, it can 
be removed by treating the compound with an acid or base in the 
presence of an aqueous solvent. As acids usable in this case, 
there are hydrochloric acid, sulfuric acid, phosphoric acid and 
hydrobromic acid, and as a base, any base may be used with no 
special restriction as long as it does not affect other portions 
of the compound, but preferably there are alkali metal carbonates 
such as sodium carbonate, potassium carbonate, etc., alkali metal 
hydroxides such as sodium hydroxide, potassium hydroxide, etc., 
and concentrated ammonia-methanol for carrying out the reaction. 
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As a solvent usable in this case, any solvent conventionally 
usable for hydrolyses is usable without any special restriction, 
and preferably there are water, alcohols such as methanol, 
ethaaul, n-propanol, etc.,- ethers such as tetrahydrof uran, 
dioxane, etc,, and their mixtures with water. The reaction 
temperature and time are different depending on the starting 
materials, base used, etc., with no special restriction, but to 
inhibit the side reactions, the reaction is generally carried out 
at a temperature in the range of 0°C-150°C for 1-10 h. 

If the protective group for the amino group is an aralkyl or 
aralkyloxycarbonyl group, the samtC reaction is used in the 
removal reaction as when the protective group for the hydroxyl 
group is an aralkyl group or aralkyloxycarbonyl group described 
above . 

If the protective group for the amino group is an 
alkenyloxycarbonyl group, it can generally be removed by treating 
with a base and carrying out the same reaction as the removal 
reaction when the protective group for the amino group is an 
aliphatic acyl group, aromatic acyl group or alkoxycarbonyl 
group. Incidentally, in the case of an aryloxycarbonyl group, the 
removal method using palladium and triphenylphosphine or nickel 
tetracarbonyl is convenient, and the reaction can be carried out 
with few side reactions. 

After completing the reaction, the desired compound of this 
invention is collected from the reaction mixture using 
conventional procedures. For example, the reaction mixture is 
suitably neutralized, and, if there is any insoluble component, 
it is filtered off. Subsequently, an organic solvent not miscible 
with water is added to carry out washing with water, and the 
solvent is distilled off. If necessary the desired compound of 
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this invention obtained can be further purified by carrying out, 
for example, recrystallization, reprecipitation, chomatography, 
etc. 

Effects 

In vitro H'K'-ATPase inhibitory activity 

A microsome fraction prepared from the fresh fundus gland of 
from pigs using the method of Saccomani [J, Biol. Chem,, 251, 
7690 (1976)] was used as an H'K'-ATPase enzyme sample. To 10 uL 
of a solution prepared by dissolving a test compound in dimethyl 
suxroxioe, u.^ mij ui 4u uii-i xi.xo-a»^cuj.^ cav_-i-^ j^v^^^v.^ ^^^^•^^^.^ — 
magnesium chloride, 20 mM potassium chloride, pH 7.4) containing 
20-40 ug of the enzyme sample, and the reaction was carried out 
at 37°C for 30 min. The enzymatic reaction was initiated by 
adding 0.1 mL of 20 mM ATP-2Na solution, and the reaction was 
carried out at 37''C for 8 min. The reaction was stopped by adding 
1 mL of a 10% trichloroacetic acid containing 100 mg of activated 
carbon. The reaction mixture was centrifuged (3,000 rpm for 15 
min) , and the colorimetric quantitative determination of the 
inorganic phosphate concentration in the supernatant was carried 
out using Fiske-Sabbarow' s method [J. Biol. Chem., 66, 375 
(1925)]. Furthermore, the amount of inorganic phosphate was also 
determined in the reaction mixture in the absence of 20 mM 
potassium chloride, and the result was subtracted from the amount 
determined in the presence of 20 mM potassium chloride to 
determine the H'K'-ATPase activity. 

From the results obtained for the control and various 
concentrations of the test compound, the inhibition rate % was 



determined, and the H^K'-ATPase inhibition rate or the 50% 
inhibition concentration (IC50) was determined. 

The results obtained are summarized in the following table. 

//insert unnumbered table p. 16// 



As described above^ the novel a-sulf inyl-substituted 
acetamide derivative of this invention has an excellent 
H^K^-ATPase inhibitory activity showing gastric acid secretion 
inhibitory action and antiulcer action, and it is a useful as a 
drug for the digestive system without any toxicity. 

The formulation of the compound of this invention is, for 
example, oral formulation such as tablets, capsules, granules, 
powders, syrups, etc., or nonoral formulation such as injectables 
suppositories, etc. These formulations can be prepared using 
additives such as excipients, binders, disintegrants, lubricants, 
stabilizers, flavors, etc., and known procedures. The dose is 
different depending on symptoms, age, etc., but the adult daily 
dose is generally in the range of 50-200 mg/kg of body weight 
administered once or divided into several portions. 

This invention is specifically explained in detail using 
application examples as follows. 



Key: 1 

2 



Application example No. 
Omeprazole 



Application Example 1 

g-Benzoimiadzorylsulf inyl-p-methoxyphenylacetamide 

In 30 mL of methanol, 2.2 g of 2-mercaptobenzoimidazole and 
3.4 g of p-methoxyphenylchloroacetamide were dissolved, and 3.4 g 
of a methanol solution of 28% sodium methoxide was added in drops 
while cooling over an ice bath. The mixture was stirred at room 
temperature for 1 h, the crystals precipitated wre collected by 
filtration and washed with cold methanol and subsequently cold 
water to obtain 4 g of a sulfide. 

Oxidation method (a) 

In methanol :methylene chloride (1:2), 2.3 g of the sulfide 
prepared was dissolved, 2 mL of t-butylhydroperoxide and 100 mg 
of vanadium (IV) oxyacetylacetate were added, and the mixture was 
stirred at room temperature for 15 h. The solvent was distilled 
off under vacuum, the residue was applied to flash chomatography 
(silica gel), and eluted with methylene chloride to obtain 1 g of 
the title product. 
Oxidation method (b) 

The sulfide obtained was dissolved in 
tetrahydrofuranrmethylene chloride :methanol (30: 50: 15) , 
1 equivalent of m-chloroperbenzoic acid was used to carry out the 
oxidation reaction for 10 min, and from the reaction mixture 
solution, the title product was obtained as a crystal with an 
isolation yield of 85%. 
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Melting point: 163-167*'C (decomposition) 

NMR spectrum (60 MHz, deuterated dimethyl formamide) 6 ppm: 3.74 
(3H,s), 4.26 (lH,d, J = 12 Hz), 4.45 (IH, d, J = 12 Hz), 6.6-8.2 
{8H,m) 

Rf value: 0.25 (methylene chloride :methanol = 20:1) 
Application Example 2 

a-Benzothiazolylsulf inyl-p-me thoxypheny lace t amide 

Tn 25 mL of dimethyl formamide : tetrahydrofuran (1:1), 2.5 g /17 
of 2-mercaptobenzothiazole and 3 g of 

p-methoxyphenylchloroacetamide were dissolved,- 7 50 m.g of 50% 
sodium hydride was added while cooling over an ice bath, and the 
mixture was stirred overnight. Ethyl acetate was added, the 
mixture was washed with water repeatedly for 3 times, 
subsequently dried over magnesium sulfate, and the solvent was 
distilled off under vacuum to obtain 4 g of crystal. 

Melting point: 127°C 

Rf value: 0.45 (cyclohexane : ethyl acetate = 4:1) 

300 mg of the sulfide prepared were dissolved in methylene 
chloride, 0,4 mL of t-butylhydroperoxide and 20 mg of 
vanadium ( IV) oxyacetylacetonate were added, and the mixture was 
stirred at room temperature overnight. Subsequently, the solvent 
was distilled off under vacuum, the residue was applied to flash 
chomatography (silica gel) and eluted with methylene chloride to 
obtain 150 mg of the title compound. 
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Melting point: 174-175°C (decomposition) 

NMR spectrum (60 MHz, CDCI3) 5 ppm: 3.75 (3H,s), 4.0 (IH, d, 

J = 15 Hz), 4.32 (lH,d, J = 15 Hz), 6.8-8.2 (8H,in) 

Infrared absorption spectrum (Nujol) v cm~^ : 1671, 1605, 1550, 

1510, 1375, 1225, 1040 

Mass spectrum m/e: 346 

Application Example 3 

a-Benzoimidazolylsulf inyl-3, 4, 5-trimethoxyphenylacetamide 

In 6 mL of dimethyl formamide, 1.2 g of 
2-mercaptobenzoimidazole was dissolved, 388 mg of sodium hydride 
(50%) was added while cooling over an ice bath, and the mixture 
was stirred for 20 min. Subsequently, 2.1 g of 

3, 4, 5-trimethoxyphenylchloroacetamide was added, and the mixture 
was stirred at room temperature for 1 h. Ethyl acetate was added, 
the mixture was washed repeatedly for 3 times, and the solvent 
was distilled off under vacuum to obtain 1.8 g of a sulfide, 
which was a coupling [sic; coupled] product. 

Melting point: 175°C 

In 20 mL of methylene chloride, 373 mg of the sulfide 
prepared was dissolved, 151 mg of m-chloroperbenzoic acid was 
added, and the mixture was stirred at room temperature for 4 h. 
The crystal; precipitated were collected by filtration and washed 
with cold methylene chloride and ether to obtain 60 mg of the 
title compound. 
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Melting point: 185°C 

NMR spectrum (60 MHz, deuterated dimethyl formamide) 6 ppm: 3.70 
(3H,s), 3.77 (3H,s), 4.28 (lH,d, J = 15 Hz), 4.50 (lH,d, J - 15 
Hz), 7.0-8.2 (6H) 

Application Example 4 

a-Benzoimidazolylsulf inyl-3, 4, 5-trimethoxyphenylpropylamide 

In 25 mL of dimethyl formamide, 1.8 g of 
2-mercaptobenzothiazole and 3.8 g of 

a-bromo-3, 4, 5-trimethoxyphenylpropylamide were dissolved, and 
600 mg of sodium hydride (50%) were while cooling over an ice 
bath added. After stirring at room temperature for 2 h, ethyl 
acetate was added, the organic phase was washed 3 times with 
water, dried over magnesium sulfate, and the solvent was 
distilled off under vacuum. The residue was purified by flush 
chomatography, and 2.8 g of a sulfide, which was a coupling 
product, was obtained from a fraction corresponding to an Rf 
value of 0.5 (cyclohexane ; ethyl acetate = 1:1). 

2.3 g of the sulfide prepared were dissolved 100 mL of 
methylene chloride and 10 mL of methanol, and, while cooling over 
an ice bath, 1.52 g of m-chloroperbenzoic acid was added, and the 
mixture was stirred at room temperature for 5 h. The reaction 
mixture was washed with an aqueous solution of sodium bicarbonate 
and subsequently water and dried over magnesium sulfate. The 
solvent was distilled off under vacuum, the residue was applied 
to flush cromatography, and 1.5 g of the title compound was 
obtained from a fraction with an Rf value of 0.25 
(cyclohexane : ethyl acetate = 1:1). 



47 

Melting point: 215°C (decomposition) 

NMR spectrum (60 MHz, CDCI3 + deuterated methanol) 5 ppm: 1.64 
(3H,d, J = 7 Hz), 4.63 (lH,q, J = 7 Hz), 3.75 (3H,s), 3.72 (3H,s, /18 
X 2) , 7.2-7.9 (6H) 

Application Example 5 

a-Benzoimidazolylsulf inyl- (2, 6-dimethoxy) pyridine- 3 -yl ace t amide 

195 mg 2-mercaptobenzoimidazole and 300 mg of 
(2, 6-dimethoxy) pyridine-3-ylchloroacetamide were dissolved in 5 
mL of dimethyl formamide, 62 mg of sodium hydride (50%) were 
added while cooling over an ice bath. After stirring at room 
teiTLperature for 3 h, ethyl acetate was added, the organic phase 
was washed 3 times with water, dried over magnesium sulfate, and 
the solvent was distilled off under vacuum. The residue was 
applied to flush chomatography to obtain 300 mg of a sulfide 
which was a coupling product from a fraction corresponding to an 
Rf value of 0.6 (methylene chloride : ethyl acetate = 2:1). 

300 mg of the sulfide prepared were dissolved in 5 mL of 
methylene chloride, and while cooling over an ice bath, 151 mg of 
m-chloroperbenzoic acid was added. The crystal's precipitated 
after stirring at room temperature for 15 h were collected by 
filtration and washed with ice-cooled methylene chloride and 
ether to obtain 160 mg of the title compound. 

NMR spectrum (60 MHz, deuterated dimethyl formamide + deuterated 
methanol) 5 ppm: 3.82 {3H,s), 3.65 (3H,s), 4.01 (2H,brs), 6.27 
(lH,d,J - 8 Hz), 8.19 (lH,d, J - 8 Hz), 7.1-8.0 (4H,m) 
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Application Example 6 

a-Benzoimidazolylsulf inyl- { 6-inethoxy) pyridine-3-ylacetamide 

224 mg of 2-mercaptobenzoimidazole and 300 mg of 
( 6-methoxy) pyridine-3-ylchloroacetamide were dissolved in 4 itiL of 
dimethyl formamide, 90 mg of sodium hydride (50%) were added 
while cooling over an ice bath and the mixture was stirred at 
room temperature for 5 h. Ethyl acetate was added, the organic 
phase was washed 3 times with water and dried over magnesium 
sulfate. The solvent was distilled off under vacuum, the residue 
was applied to silica gel preparative TLC to obtain 300 mg of a 
sulfide which was a coupling product from a fraction 
corresponding to an Rf value of 0.3 (methylene chloride : ethyl 
acetate = 1:1). 

Melting point: 227°C 

150 mg of the sulfide prepared were dissolved in 5 mL of 
tetrahydrof uran, and, while cooling over an ice bath, 0.23 mL of 
t-butylhydroperoxide and 38 mg of vanadium ( IV) oxyacetylacetate 
were added. After stirring at room temperature for 15 h, the 
solvent was distilled off, the residue was applied to silica gel 
preparative TLC to obtain 45 mg of the title compound from a 
fraction corresponding to Rf value of 0.1 (ethyl acetate). 

Melting point: 163°C 

NMR spectrum (60 MHz, deuterated dimethyl formamide) 5 ppm: 3.83 
(3H,s), 4.39 (2H,brs), 6.6-8.3 (7H,m) 




Infrared absorption spectrum (Nujol) v cm ^ : 1640, 1460, 1375, 
1040 



